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Abstract
The advent of Space Station Freedom (SSF) will provide a permanent 
laboratory in space with unparalleled opportunities to perform basic and 
applied scientific, technological, and commercial research. SSF will have 
substantially more pressurized volume, greater utilities such as power, 
cooling and data management, and more prolonged exposure to the space 
environment than any previous or existing space platform. SSF will 
accommodate payload hardware both within pressurized laboratory 
modules and on external structures. Utilization of payload accommodations 
will begin early in the deployment of SSF elements and will be enhanced by a 
regular series of Utilization Flights. To ensure that a high quality 
microgravity environment for payload operations is available, a 
Vibroacoustic Control Plan has been implemented. To further enhance 
research capabilities, the SSF Program has recently implemented the 
EXPRESS Payload Project which is designed to Expedite the Processing of 
Experiments to Space Station. The SSF Program has also begun formal 
Payload Integration Agreement development for the Centrifuge Facility and 
the Space Station Furnace Facility, two of the premier facility class research 
projects.
Introduction
Freedom Station is being built to serve the needs of a broad based research community. 
It will provide an enduring laboratory and the resources to conduct continuous on orbit 
research in a manner approaching that of ground-based laboratories. The promise of 
SSF will be realized when investigators achieve the ability to perform experimentation, 
analyze results, and re-design the experiments in the ultra-low gravity and ultra-high 
vacuum of space. Early SSF payload operations will take place in both the crew-tended 
mode while the Space Shuttle is present and in the ground-tended mode following the 
crew's departure. During the SSF assembly phase this will be enabled by a series of 
intermittent Utilization Flights for the primary purpose of deploying and operating 
payloads developed by the user community.
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Utilization Flight Sequence
The assembly of SSF (Figure 1) will begin with First Element Launch (PEL). SSF will 
initiate laboratory operations with the launch of the U.S. Laboratory Module on the 
sixth shuttle mission build flight (MB-6). This program milestone is referred to as Man 
Tended Capability (MTC). An additional 11 mission build flights (MB-6A through MB­ 
IT) will be used to reach Permanent Manned Capability (PMC) with a crew of four. 
Immediately after PMC, the Centrifuge Facility Module will be delivered on flight MB- 
18.
Payloads will first be launched on flights MB-6 and MB-6A. Subsequently, there will be 
a series of three utilization flights per year (UF-1 through UF-8) between MTC and 
PMC. Each utilization flight will include a mini-Pressurized Logistics Module (MPLM) 
capable of transporting 7-8 racks of experiment devices and supplies. Additional 
launch capacity is also available for delivery of small attached payloads and 
consummables on an Unpressurized Logistics Carrier (ULC). The UF missions are 
currently projected to have a duration of 16 days during which the crew will transfer 
equipment, conduct payload operations, and set up selected experiments for continuing 
ground-tended operations after the crew's departure.
Following the PMC milestone the UF's will be replaced by a regular series of up to five 
logistics flights per year for the purpose of sustaining payload and station operations. 
During this period two of the four available crew will be dedicated to continuous crew- 
tended payload operations, while the Payload Operations Integration Center (POIC) 
continues to conduct ground-tended operation of semi-autonomous payloads.
Attached Payload Accommodations
SSF will provide several types of attached payload sites (Figure 2). The sites are located 
on the Integrated Truss Assembly (ITA) and on the Japanese Experiment Module 
Exposed Facility (JEM EF). ESA is also considering a similar capability, the Exposed 
Viewing Platform (EVP) which would be attached to the aft end of the Columbus 
Attached Pressurized Module (APM). The ITA will accommodate 4 payload sites. Each 
ITA site will have a power and data utility port and an attachment mechanism. Sites 1 
and 2 will be brought to orbit on flights MB-2 and MB-3 while sites 3 and 4 will reach 
orbit on MB-8. Payload deployment at these sites may take place either when the ITA 
segment is delivered, in the case of very small payloads, or at a later date in conjunction 
with a UF mission for larger payloads.
The JEM EF will have 10 out 13 locations dedicated to attached payloads. EF Locations 
1-8, 12, and 13 are reserved for attached payloads. EF Locations 9, 10, and 11 are 
reserved for the JEM Experiment Logistics Module Exposed Section (ELM ES). Each 
JEM EF location will have power, data, and thermal utilities and an attachment 
mechanism. The JEM EF will be delivered on flight MB-15 with several payloads 
already integrated. Additional JEM EF payloads will be deployed during the 
subsequent UFs. According to international agreement, NASA will receive 97% of the 
ITA payload sites and 46% of the sites on the JEM EF.
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The EVP will attach to a port on the end of the APM. While the delivery date and 
capabilities of the EVP are not fully defined at this time, it is expected that the EVP port 
on the APM will have power, data, and mechanical interfaces similar to those available 
on the ITA. As with the JEM EF, NASA will receive 46% of the EVP's capabilities.
Centrifuge Facility Accommodations
The first accommodations agreement between a payload sponsor and the SSF Program 
was baselined on 16 December 1992. The "Centrifuge Facility Payload Accommodations 
Agreement", describes the physical and programmatic interfaces between the SSF 
Program and the Centrifuge Facility. The Centrifuge Facility will be launched within 
the Centrifuge Facility Module (CFM) on shuttle mission MB-18. The payload 
hardware located within the CFM will include a 2.5 meter diameter Centrifuge Rotor, 
two Habitat Holding Units, and a Life Sciences Glovebox (Figure 3). The Centrifuge 
Facility is sponsored by the NASA Office of Space Science and Applications Life 
Sciences Division and is undergoing development at the NASA Ames Research Center 
(ARC).
International Standard Payload Rack
The SSF laboratories accommodate payloads mounted in rack structures. Racks can 
now be designed to meet a standard which allows deployment in all laboratory 
modules regardless of the country of origin. These racks are referred to as International 
Standard Payload Racks (ISPRs). An ISPR provides a volume of approximately 1 cubic 
meter and accommodates standard 19" wide panel units (Figure 4). Each ISPR will have 
an identical utility interface plate with provisions for standardized power, thermal, 
fluid and data connections. Each SSF partner has agreed to provide selected utilities in a 
manner conforming to the international physical and functional standards. At PMC the 
U.S. Laboratory will have 13 ISPR locations, the JEM will have 11, the APM will have 
20, and the CFM will have 3.
EXPRESS Payload Project
In FY-93 the SSF Program initiated a new project to EXpedite the PJRocessing of 
Experiments to Space Station (EXPRESS). The EXPRESS Payload Project is designed to 
put in place the enabling hardware and process to permit small payloads, with 
relatively modest resource requirements, to be developed at lower cost then rapidly 
integrated and deployed on the station.
The EXPRESS Project's goals are to reduce payload integration tixnelines, development 
costs, and paper deliverables by:
• defining a standard performance envelope for small pressurized and attached 
experiment devices;
• defining a standard set of experiment device to payload container or carrier interfaces;
• limiting detailed payload verification planning/testing by use of pre-certified
systems and by allowing the payload developer to take greater responsibility for 
mission success;
• using off-the-shelf, existing hardware for containers, carriers, and subsystem 
components; and
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• using electronic databases to create project documentation and to maintain all 
payload requirements and payload data.
The development activity is being led by the Marshall Space Flight Center (MSFC) 
Payload Projects Office with support from the Johnson Space Center (JSC) Life Sciences 
Project Division and the Kennedy Space Center (KSC) Space Station Projects Office. 
Although the concept will ultimately be extended to both pressurized and attached 
payloads, the initial demonstration is focusing on development of rack-mounted 
pressurized payloads.
EXPRESS Rack Demonstration
During 1993, the SSF Program will develop the enabling hardware required to integrate 
small subrack payloads into a prototype ISPR. This will include mechanical interfaces 
for both middeck locker and slide-in drawer type experiments. The EXPRESS Project 
will utilize existing flight certified hardware such as the STS middeck locker, the MSFC 
Experiment Apparatus Container, and the slide-in drawer developed by JSC. Enabling 
subsystems will be developed to allow mechanical, electrical, thermal, data and other 
interfaces to be extended from the rack-level interface plate to the individual payload 
containers within the rack (Figure 5).
The demonstration unit will be used as a developmental laboratory for conducting 
trade studies and form, fit, and function tests leading to the design of EXPRESS rack 
flight units. These units may be deployed as early as the MB-6 flight, when the U.S. 
Laboratory is activated.
Streamlining the Payload Integration Cycle
In addition to the design and development of EXPRESS hardware systems the Project 
will challenge the payload integration process with the goal of reducing the integration 
time frame to under 12 months. This will be accomplished by selecting six payloads 
provided by NASA user sponsors and international partners and performing those 
analytical and physical integration activities that are required to integrate the payloads 
into an EXPRESS rack. These integration activities will help to drive out the minimum 
set of data deliverables required for payload analytical and physical integration. For 
payloads which have already flown on the Space Shuttle in the middeck, Spacelab, or 
SpaceHab, the goal is to use the existing payload documentation and minimize further 
documentation for flights on the station. Lessons learned on the EXPRESS Project will 
be applied to larger rack-level payloads as the project matures.
EXPRESS Project candidate payloads have been proposed by the NASA Office of Space 
Science and Applications, Office of Commercial Programs, and Office of Aeronautics 
and Space Technology. The Canadian Space Agency and the European Space Agency 
are also participating in the demonstration phase. An EXPRESS rack payload 
complement is under development using these candidate payloads and the streamlined 
integration process will be simulated during mid-year 1993. Current plans call for the 
ground demonstration unit to be operating by Fall 1993.
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Microgravity Environment
SSF will provide a vibroacoustic environment stable enough for the highest quality 
microgravity research. Vibroacoustics control activities cover both structure-born 
vibration and airborne acoustics. The SSFP Microgravity and Vibroacoustic Working 
Group coordinates this activity through the use of the recently baselined Vibroacoustic 
Control Plan (VCP). The VCP defines the roles of this coordinating organization, as 
well as the roles and responsibilities of all program participants. Each program 
participant, including the payload community, receives an allocation of the total 
vibroacoustic environment aboard SSF. The program participants then translate these 
allocations into practical design specifications for fans, pumps, actuators, and other 
vibration sources. The Microgravity and Vibroacoustic Working Group maintains a 
database of these vibration sources and continuously compares overall system 
performance against the environmental requirements. When a vibration source exceeds 
its design specifications, the Microgravity and Vibroacoustic Working Group and the 
program participant cooperate together to eliminate or attenuate the noise. No other 
spacecraft has as extensive a vibroacoustic control approach as does Freedom Station.
Space Station Utilization Conferences
In an effort to ensure direct communication with the potential users of the station 
specialized Utilization Conferences have been organized. The first conference was held 
in 1992 in Huntsville, Alabama and drew an audience of approximately 500. The next 
conference is to be held on June 21 to 24, 1993 in San Francisco and will be co-sponsored 
by the American Society for Gravitational and Space Biology (ASGSB) and the 
Aerospace Medical Association (AsMA). One of the highlights of the 1993 utilization 
conference is a project initiated by the SSF Program and the American Institute of 
Biological Sciences (AIBS) which will fully sponsor the attendance of up to 100 students, 
from whose ranks will come some of the users of SSF in the next century.
Summary
The SSF Program has successfully completed several initiatives related to improvements 
in payload accommodations and access to Freedom Station. The utilization flight 
sequence, attached payload accommodations, centrifuge facility accommodations, 
international standard payload rack, and vibroacoustic control plan all represent 
significant achievements on the behalf of the utilization community. The new EXPRESS 
project initiatives to streamline the payload integration process and provide enabling 
systems for small payloads will revolutionize the manner in which investigators utilize 
the space station by reducing the marginal cost to develop and fly payloads.
Ongoing periodic Utilization Conferences will continue to stimulate innovative thought 
and contribute to the Program's selection of future initiatives. This channel of 
communication is now open and all parties involved in the future of Freedom Station 
are encouraged to participate.
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Figure 1 Space Station Freedom Flight Sequence with Mission Build Flights 
(MB) and Utilization Flights (UF).
.Centrifuge System
HHS-1
HHS-2
Figure 3 Centrifuge Facility within the Centrifuge Facility Module (CFM). 
Payload components shown: LSG (Life Sciences Glovebox), HHS-1 and HHS-2 
(Habitat Holding System racks), CFM Systems Rack, and Centrifuge System 
rotor located in CFM endcone.
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Attached Payload Location and
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Figure 2 Space Station Freedom Attached Payload Accommodations
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Figure 4 ISPR Dimensions and resource capabilities.
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Figure 5 EXPRESS Payload concept showing existing payload carriers which can 
accommodated: TES (Thermal Enclosure System), EAC (Experiment Apparatus 
Container), STS Middeck Lockers, and payload drawers in multiples of PU (Panel 
Unit) heights.
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